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TMT, E-ELTTMT, E-ELT#$%&'#$%&'()*+()*+
TMT: HerzbergQlmnEFopqArs
tEchelleIf=#uvwxyz'{cd?e|
}2006~��#��������|

E-ELT: BreraQRSpqArs
tVPH grating#;w�{����
}��#VPH grating�Jq���|

}��#��������|
tEchelleIf=#uvwxyz'{cd?e|

Echellegram



2010~11�k��fId�# BreraQRS �
Filippo Maria Zerbi6¡¢Andrea Bianco6¡�£�
�¤{TMT¥E-ELT, VLT, ¦§¨_`a"#©�
�xyz'�ª�¤«¬()EF#®�¯°�|

±²³�BreraQRS¢:´µ;D¢#«¬EF�
(¶��|

·�¸E-ELT"ND¹#()#�º#»¼#½W�
ESO �5~¾¿��¤�¨|

!"#$%&'()*+,-./012



Volume Grating



[Oka et. al., SPIE 5005, 2003]
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View (N. Ebizuka et al. SPIE 4842, 2003)
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FOCAS (!"`Å
350~1000 nm) �
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[Ebizuka et. al., PASJ, 2011a]
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[Ebizuka et. al., PASJ, 2011b]

XÈÉÊMY¨,[i (z = 1.618)

MOIRCS3Jhij (1.1~1.4 µm) VPH
M#EN9k3, 0.8 ” B#lm.
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(300 g/mm, Blaze: 750 nm ,
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FOCAS VPH grating
(360 g/mm, Blaze: 800nm,

#/$=3.47 )
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(Ebizuka et al., PASJ 63, 2011b)

VPH gratingMØ`m`ÙÚ



"n=0.02

"n=0.04

"n=0.07

"n=0.10

VPH grating¸xyî�;ïð�¨¢ñ
òÛ�óð�¨p;ôõö#< 45° s |

÷øùeúû>jH (DCG) #ÂyÃ×
Ø ("n)¸ü;~ 0.2|

VPH grating¸xyÒý

�þ�ÿ!{xyÓÃ
�"#¦¨|

3rd

6th

10th

(K. Oka et al., SPIE 5290, 2004)

# =30.9 deg.

# =31.7 deg.

(I. K. Baldry et al., PASP, 116, 2004)
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(Jepsen, Gerritsen,

Opt. L., 1996)
• "n = (nmax-nmin)/2�;ïðöï¨|"n ~ 0.3

• Fill factor (f=w/d)�Ø$¦¨%¢�Î°¤S¢
PÐN#&'�½(öï¨|�)�{�*+
ø,-�20 ~50|

ÛÜVVolume binary grating

n2a=1.5, n2b=1.7



f=0.2

f=0.5

(Gupt & Peng, Appl. Opt., 32, 1993)
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ÓÃ 0%

ÓÃ ~100%

(Zheng et al., Opt. Com. 282, 2009)

ÛÜVVolume binary grating

n1=1.46, n2=1.0

(Gerritsen, Jepsen: Appl.

Opt., 37,1998)



 

 (Bianco, private communication, 2011)
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D-RIE (Deep Reactive Ion Etching )D-RIE (Deep Reactive Ion Etching )
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Diameter:      3.5m

Wavelength:  0.1 ~ 5.0)m

© NAOJ / JAXA
Subaru Laser Guide StarSubaru Laser Guide Star

JTPFÅJapan Terrestrial

  Planet Finder

© Subaru Telescope, NAOJ
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